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which is condensed on an. optical disc (6) through an objective lens 
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ABSTRACT = 
PROBLEM TO BE SOLVED: To provide an optical pickup device capable of 
detecting an RES (radial error signal) by a precise, phase difference method 
and preventing FES (focus error signals) from respective recording layers 
from interfering with each other and an offset from occurring even when a 



multilayer optical disklh a small distance between restive recording 
layers is used. 

SOLUTION: Light from a semiconductor laser 1 is converged on.the^ptical 

Its* 11 r 7d> and two light receiving areas 7e, 7f detecting partial 
ge-neratJng ^he^S. Th! output signals of the light receiving areas ,7a 
ia I* If) are made respectively Sa, Sb, Sc, bd, be, 01, 

Ss ^cJc^ted™ "^sa.-.^L,. -t^LS, 15 d " eC " d ' 

difference change between (sa+Sb*S=) end (sc+sd+sf ) . 
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3t)-^U->'X5(Cia^< i:, t'-AP l&VP 2(i, §6 
5^ (b) (C^-TJ:5IC, -tix-ftta3fe«*7 aX«7 d«l 
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^uyX5^bil?^5^ ^6 (c) iw^-f£? 
ic, t-APiWP2li, *fteh,£#«*7 bXtt 

¥-ffls1-<< 7x.yi?mz-£ *) , TIB (3) ^om^^r^T 

[0 0 6 4] 

FES— (Sa + Sd) - (Sb + Sc) -'(3) 

ffit-i;P3, P4I4, LT-tn-enft*« *0 

j|7d, 7 btCA£tLT^£^, ffi#tf>*:ai4^L<, 

fe ssi^^ic^-Yvt/i-^nsyc^, ^tj'Mia. 

[0 0 6 5] **K««2{c*3l^rii, RES li 

S a £ S b , SctSd 0*pfi^Ote*i£i£&^t-£ 

[0066] ;£ii;&k^f£ 21c ±ummj^m 

I2t'|j:, FES^RES^t±l^7t hf^f^i?^ 

^(D^r^mb-r^ t&x$ s*j^3&«*>s« 

[0 0 6 7 ] *HJ6?g1»2{cJ:ix«, #»««2 

b , 2 &frb<D$t\z& <<i-$ uzsi/frtb 

£ < B 7 tc^-f£ 51-, 2^f'J§:*^^^K*{8!] 

Og3feW7b, 7d£7a, 7 cl:MlTx^C2 
<U tT-AP3, P4^f^»tt* 
«7b, 7 d<D<$fo (x*Ip!) £ 5J-«J# 

[0068] 3) H8ii**W3fee , ^^rs' 

FES= (Sb + Sd + Sf) - (S 
RESI1 Sa£Sb£Sc, Sd£Se£Sf 

[0 0 7 4 ] ^IWlSCct^f'&t), _hlE*J6»1fi 

f£3lc£5*§^14, »l2l:^tt^P3^ 

P 4 t)FE S«tll{C*atC*Jffl"C#Sor-, 0 40 

[0 0 7 5 ] (***1iB4) H 9 RVH 1 0 

[0 0 7 6 ] r^T, ±E3tas*«l-3©***^» 



[0 0 6 9 ] 0 8 \Z.7F-t& 0 td, ^(D^jtmi- 7 14, * 

fac0 4 0<7>#f«]i^7 1 , 7 m, 7n, 7p"C#W£nfc 
S*tt0 6 0iOS*««7a, 7 b, 7 c, 7d, 7 
e , 7 f T*«J&£ixT^£ 0 
[0 0 7 0 ] Z<0£ 0 fe*fi»(C*5^r, 

5*14. S3t«'*7b, 7cO»»l8 7mil:^P 
1 5. »W«*2 cT-E^n^M 1 ?* 

14, 7 e , 7 f <D3MMI* 7 p ±iZ K*-J± P 2 * 

7d/7e 7 n _LfC fc*-i> P 4 

"f£o £<bld, #«««2 d"C@*fStLfcjS 19*14. ^ 

So 

[0071] it, *x-r ^ ^ 6 s6s-g : ffik4fel»i t> 

^U>X5tCi£<5< fcT— AP IJfctfP 3 14, §3fc 
«*7b«HC^c*<fc<9, tT-^P 2XVP 4f4 v S5t 
|R*7 f X14 7 dttlfcl;*:* <^5c - — *\ %"fj*Z 6 

S*«*7 cXI4 7 aWC*#< ft 

9, tf-AP 2 3fcU £ P4l4, S*«*7ei«l:*#</j: 

So 

[0 0 7 2] Z<DfZ#>* **K36fB*FE S14^ 

^t^f7xy ^JfefciJ;!? , TIS (4) ^Co^^rtfx. 
[0 0 7 3] 
a + Sc+Se) ■■■(4) 

^r-i4Ppi«^*^i-S3ft 5 . ^mmmm4X'\t. z<n?$m 

[0 0 7 7 ] 0 9 IC^-T^^^^ A^^F-2i4, ll2iC^ 

ja-C*>536«, S**-7-7^*t(4, H 2 tc^-t-t (^^14 
AftoT**?), ^^t^ 7 14, ^n^T^^^2C0 
lalWarfRl. BP*jy*fpl(c:(aff»ofc*lRjoj>W«7 1& 
(J!7mr-»l']*iXt2 0(0 2»|]$*fl« (7a, 7 
b) £ (7 c, 7d) t J t<om<om^^^c7 e , 7f i 

[0 0 7 8 ] :oj:5^Ml^^, 

14, #W«7 liCt-APlMt^ »»l 
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P 3 , P 4 £^J&i-5o 

[0 0 7 9 ] £#1g*£7 e, 71 i*-tivejx2 

^I'lS^^-^ (7a, 7b) £ (7c, 7 d ) U"C 
RJi:«Uwffi«L, 5>McP9^5 t-i^P 2 £ P4, P 
FES= (Sa+Sd + S. f) - 
RESIiSa^Sbi:Sf , S c £ S d £ S e O 

[0 0 8 2 ] FES O^tUCO^ L A^i^S^ 

H10 (a) 5 Wfc5te£*VC^£36*, #7^* 

.^P l&T^P 2 12, BlO (b) (c^-f <£ 5 

[0 0 8 3 ] at-r ^ ^ 6 35«-fr«^)R« J: 9 <>*t 

*i/yX5^fcil^5i, Hio (c) tc*H"J; ? 
(c, ^tifix§*W7 bXfi7 c < 
IT, H10 (d) , (e) tc^-f <fc 51-, if-APl 

AP 3WP4 fcSatlHW^fett^til-*-) FES^M 

[0 0 8 4] ^bl^, lio (f) lc^1~J;5t^ 

tt^ffiLfcStW:, »*-r<5S#«*7 efcWft***-*" 

btCS*««7a, 7 f *>fct*^ffi IttlU* 5 , 

cj: 5twt*-A^tt*UT^< fc^. Jits (5) ^:r-^ 

[0 0 8 5.] ioT, tf— ap 4Xt*p 

±ia (5) *:T-^g£nsFESte, nutssxw 
ct-A^AMt^^f^^FE s # tetter, 
^t5^ y tS:tfcii:«icA»K:'o KSM> 

[0 0 8 6 ] 1! 1 0 (g) iZTF-fX 0 Id, 

*Z 6Wfti/i/X5^tjit?3&»5*Ifill^* <^^^ 

£3te««7 c 3&»bi4^au 

fc»r4»*rSS3t«*7 £ fi*«*7 

-*p ut;p4iis b^sjtews^btt^tti^ttij's 
a*, (atiRi 5 k if— ltv^< fc#>, ^^om 
-frfc-blE (5) 5Cr^S^ix5FESt:l^^4t^ 

[0 0 8 7 ] J:ot, t-AP 2&U<P 3^^tt^enp 
«tSSJtfl«7f . 7a{:SAWt5li:(aor, 
5te^**3&*jfi^<»*£H*t-. -tts (5) 5tT?«# 
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upsiif?*-^^*!^!:^ (xtt*isj) k 
[0 0 8 0] *si*jg1B4{c:*5v^rtt; 7* 

— #;*Kj&fS*FE Stt, TIB (5) 5£CDlg®£frx. 

[0 0 8 1 ] 

(Sb + Sc + Se). »■ ( 5 ) 

^tL^FESI^, SAWt^^i'&^FESJy-^lt 

[0 0 8 8] r<OP##fejh,SFE s#— JilB^Jfe 
«2t?i5%Lfciai 9 0>H.iftF £Hfl6M>fe!K y-ti-^V 
$ l/V^D y ti*tiaftiw*»lC 0 liiS^ < . §^ 
J|7e, 7fW»tt«$*«*7al:7eXli7ci7 

v>d y *a^fciB*^o^ojix*<ott*^a^"r5(?> 
:ti^SSW5: -tt*-c(i»^fcotc 

[0 0 8 9 ] £oT, «3fe«S2-Cx5'<fc J: IRE 
^flsLfct^fcafc, :e?£ ft 7 * — 9 r ^ 

[0 0 9 0] rOctPtC, tt*ff!l2"C(4FE StfeffifflS 
*«*0^«|{c*fetc««bS3t«**:KWr F E 

tiifcf 7 * - * © F E 

[0 0 9 1 ] *SbS*«**Ktf <5i&*3&5*^^> 

. [ 0 0 9 2 ] (»15) Hi l&V8l'2tt*«M 
<0%*V?T s> t^a^RES^ 

[0 0 9 3 ] gill {C^-T <fc 5 *HJS*!£1B 5 <Dfr a 
?7M,m^2te, B90*o/7A*f 2 t*5tf|p]«0 

|;^IT9 0° Steltl/^o y*-Ifi)^7^r 

5e? jft^bf^ hyijS'ip], x^f^^7v ; r/^^"rS]T**>sm9<7>7j-s 
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u?yAs%^-2 tit. :OjSt*ftoTP5. 

[0094] *fc, gste*^!*, frutr? <um*2(o 

V 7 mf»«Stlfc 2 2»»S3t««. ( 7 a , 7 
b) £ (7 c, 7d) tSr*ttP5 B »W«7 
K 7ml;MlTWl:*)^§*f*7a, 7 d (4, * 

[0 0 9 5 ] Z.<D£ b fc«fij£tC*5^T, -&«^tt«R(7>«P 

9*14," »«**7 l±l:f-APiS:«St5. 
»»J«*2 cT-lHi^r$ixfcMI?3tl4, ##J» 7 mile tf 

^T^ixfcM 0*14. *n*:ix3:3te«*7 d, 7aiitctr 

[0096] ::r-, t-AP3, p 4 li^n-eMttf— 

-fcP2, P 1 t y ^iRltdRnfcffia-T 1 , »W*7K 7 

fS]T-S^l;i^5t-^PUP2, P4£P3i4v^ 

[0 0 9 7 ] :of:^, — ^7^^^fs^-F E SI4, 
TIB (6) *<D*3S&tT*.«* 
[0 0 9 8 ] 

FES= (Sa + Sc) - (Sb + Sd) — (6) 
Sfc, RES(4Sa£Sb, S c £ S d Ofpft#<Z><fcffl 

#t^s c tot, **«s»iB5tc*5^rfc, _bis3»6 

[0 0 9 9 ] ^Dx.t, #HJ6?i01ft 5 T*I4, FEStRE 

[0 10 0] F E S otltljicop LA*«l:RW 
t^ — A|4-&lR^tt«<J0B#tC(4, lUl 2 (a) 

14, Bi2"(b) (Ctk-T J: ? ^rix-e4xS3t««7 b 
Xf4 7 dffiltc;*:* < — *\ ^ 6 

RttJ: 13 t>»» 5 A^a^S i: , 812 (c) 

£ 5 t-AP IX VP 2l4^ix^§3te«« 
7 aXi4 7 c < ftS. 

[0 10 1] tLt, il 2 (d) , (e) \Z.7F+& 0 
tc % tf-i* P 1WP 2**S3teflWc7 bXI4 7 d^b!4 
^fctfL#r*i>6£ (Hfttctf— AP 3 £ P 4 <>g3fc«*7 
aXI4 7 c frbte^m-f) FE SOffiM (4SM> b#?#> 
6. £<bfc* Hi2 (f) tc**-*-,i:5tc, **<"7y* 
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dJ&>fcl4^tilLfcfcr— i*P 3i4li»^£§^i£7 a 

So t'-^P2 t P 4 tit* fetcg fc 
i4^ffi Utttf**** (StfPCJ: 5 tC If— Ai^LT^ 

<fc#>, ±ts (6) .^r***sn*FE s{c(4jk»*# 
[0 10 2] J;ot, if— JUP 1RVP 3#*n* # n» 

«t5S*«*7c, 7alcSAStt5CilCj:or, 
■its (6) 5£T-S©£n5FE SI4, B»-r5S3fe»« 

[0 10 3] HI 2 (g) (-^"t" J: 9 3te<r-tf 

fctf-AP2ti\ »«i-Sg*«*7 btcS*A»L, 
S3fe**7 a *»bl4^tilUfc t'-AP 4 f4, SMg-f 5§ 
*W7dl:^fiAltt5o f-^Pi, P3(4£btc 
g*fH**»&l4*fflL«<4Sj&*, (Sffl^C ct 5lct'-A 
£0 lti^< fca?>, JlIEH«1£ (6) 

FE StCI4*«***.ftV\ 
. [0 10 4] £oT, t-^P2R^P4^tnmi 
it5$3t««7b, 7 d {Z.nAtt-tZZ-b (a-oT, 

[0 10 5] rO^bn^FES^-^, JtlMfc* 
ff!l2"C^LfcB 1 9<z>*i»F , #41r%y 

^U^^py*«X.7tB:«{C*«tC0tCaa^<o 
«7a-7d<Z)f«^S3t**7 a^7dX»7bi:7 
cOJEKSras-ffc^iirSC Victor, y^^s^t/^ 

[0106] iot, «*M2-ea!^fcJ: 5fw*wiE« 

ES^7tj/ M4+#/h£ < . 1*tti*«fc«S:£ A/if 
XflsLft^fcafr, IE* ft 7 * — — #*rtT5 - 

[0 10 7] <C*3, If-AdS-g-jlR^lfi^b^^*-* 

^14. ±.UmMBM4 iH«"C*>5o *^m^tl5(cjo 
t^T(4, 4 ^iiC, ■ R E S j^fflffl t - ^ P 3 , 

fe s«ttifflg*«*{cA*t-fsr ^tc^px.r, £b\z. 

F E S^ttS^ If— A P 1 , P2^S^lit5-*0 2» 
[0 10 8] *HJS»1»5^*5^Tt>. 
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Rtf-ffc, re $&mm t*~j±<D'fy*—**ytm<o% 

RVI^l: 2 oof E SttffiJBS:*«*£*$**JJB L 
T. FES $~7<D&jE$:'rt5 z bfrX-% Z>» iot. 

[0109] (11^16) Hi 3ii**W*e , y^r 

7y^Sffc, tttlS^^ J: 5 R E S ^tliT^ 

So 

[Olio] H!i 3 (c^r J: 3 *SW£«?1B6 0*o 

^7^^211 »W5(?)Il llC#t*o^7A 
3^2 £H«T?*>5 0 — £**-?-7ti:, 

3f^ 2 otHi^r^rrS), BP^y *-[pj^«afSf&ofc*"rsio^w 

i&7 1 7 m-e»#l SiXfc 2 2 »WS3fe*« (7 
a, 7 b) £ (7c, 7d) H^MW87e, 
Tf^tltjo!), 2»fflS*ff«^«|7a, 7d 

S**^7i:l4*ftoT^ B ^/t, «W7e, 7 

[0 111] z<d£ 5 ft*ri£^*5t^r, <7>P# 

{C*n^7**^2 0##J««2 d-"e[Hl*f ^iXfcjgg 3fe 

«*2 c"CE*f*nfcJIO*tt r ^l*7m±(Ct:"A 
P2H*t^o £ib(C, »a«*2b, 2dT-tHl^r^ 

P3, P4 Srfl^ja-f 5. 

[0112] kf— 3 , P 4 tt^rix-en^— 

^P2, P l t y #|p]l::«nfcS*««7 f , 7eif 
y«i(^W*tt11(cft3te**"5i5{c«ja-#-So &P*>, 0 

UP2, P 4 £ P 3 1*7*7*— Z)*VtmX~m C^TfS) 

[0 113] C 07t£>, ~7 *—j3 ^KSsfs F E SI*. 
TIB (7) 5£Oig^£ffx.l;£, £a*-0#£ o 
[0114] 

FES= (Sa+Sc) - (Sb + Sd) - (7) 
RESIiSaiSb, S c £ S d CD*Dff-§- 

[0115] r :r-, fc'-^^'&^^^B^ib^^*- 

S U>'v ; $:igx.ycv f 7*-^^^^T-F E SttfciJ/fl 
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i. P2d*2vMct>5-*-^>2»WS:3t«*^A*t-rs 
:iiaor, FES^-^ic^Lt^o^^#T 

[0 116] *HWi6T-(j: t RES^ttJffltr— -^P 
3, P4liFES^t^^l^^rt©FES4a 

[0 117] J;oT, JSffi^l^Xtfl&K^IBSfcLH:^ 

io r^t;^ i/y^i:fe^rtFES^ttJffiS*® 

[0 118] #|Mfi«tt6lC*3^Tt>, «»S*««* 
Rtf-ftC/ RE StttiJffl bf— ^0^7*— <7>:fe 
A^SI/MC 2O0FE StfctiifflS*«**:#»*J« b 
T, FE S^-^O^IE^tf 5w ^r^T^So «toT, 

[0119] »±<03MK»ttO* \*y*Ty 
[0120] 

[0121] Jott, sw^^ — v{cj:or[fii*f$n5 

7 h Lt*^3tr-f ^^^«^?:»^«rt), RES 
4<? [0 12 2] 4#{Cti^3f£f£<Z>*t'^T ^ 

[0 12 3] 4#(C»*JR6^W:»*Ji7|S«03t 
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jg.\t^/b£\,*&Mi>t7*4 X*T?i>s F E S# — 

Sr^jai-Snirs^-et 7 * — # * V — 

ft£ ct < ft *. s * tr ? * r * ^iSttav z. <o x b tt* tr 

[0 12 4] *fc. ±BE<o«6*OT2i:li»<c>?, «rfc{c 
[0 12 51 *fc, 4#(^lt^8lE^O*^^^^ia^ 

[mi] **W3ttr^^r ^^Ka^n***! 

[82] ^SlW^tfy^r s/^K«(Z>|8*»1»i £^ 
[13] ^ ^ r y yst ^^WI 1 

[84] **«3ttry^7 r 2/^ , iS«oS6aj^lB2S:^ 
[85] *as«3tetry ^^K«<?>IS*^1»2Sr^ 

[8 6] **w*t^s'^r ^ygfom?ii2^ 

[87] **K3fet , y^7 r j/7 p KSo|IJfi»1»2«:^ 

-r, §ft^<7>^#j&;^-r8o 

[i8] «PJ^t'^7^ygf^ftfi3M^ 

[8 9] ##«3tee , s'*:r ^gSoilfl4M^ 

[81 0] #ift9iyt\£y?Ty7&9:<7>MMJ&1(Bi4i:& 
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[811] **W*tf3y^T s/^SgS^H16»»5-*:* 

[812] « S * ^ 7 ^ y gf 5 

[81 3] **W*e , 2y^r-/^K1tt^36JS?glB6 4:^ 

[814] &*l^grtC£5RE S^W^tT'n 
5/^80 

i<? [815] wn^^^^r ^gtomoi 
[8i6] (a) tttssewioafetrs/^'ry^KfEo* 

[817] WJ20)ttV^7 s> 

[818] »«20*tf^7 y^SSSOg**^^ 

[819] FES^i-^PJt5/77 s 
^ [8 2 0] 2JilE»«03t-r>f ^^(^«aff!l*:*t"Ho 
[82 1] 2«ia»«{c*5(tSFES^— ^o^riciiBS 

[82 2] 2JilB«Ji^*5{t$F E S^-^S:Rflt5 

[82 3] *%S3fe«*^ft^.»'&^2*IB»*tC*5(j- 
5, FE S#-:/0^j*jftg&R9l^£^7:7 e 

[82 4] «aS3t«*3&4>i^»-fr^2«|E»Ji(C*5{j' 
£FE S*^*rR*t5^77o 

[8F**>R9§] 

J(? 1 ^^u-if 

2 ;ftn 7 

3 ay^-^^X 

5 2*429 U>"X 

6 St^*^ 

7 gift** 
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